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Z7KHEK & H T Eh R pH (B
DEIERESTIEZ XA

? N]J 1,234 )5 ?f; 1,2,3.4 %T{X 1,234
(.M 8 L3 TAZ X E R A RFAEN S, B4 710075; 2. G2 + 3 TAE R KAFRIE
A FEFTHEL 8], |4 710075; 3. B LT RARBBRAA A LB ETHRT EERE,
a2 710075; 4. 09 4 L34 TRBERFF LTS, ®4% 710075)

H B AaIRBRE KK &4 TSRS LR AD O T NAo R LT EIVATF IR B, 24T ER
FaHEK AT 0~200 cm £ & P 23 pHAL T LA B XA IR L A R R AT Ao 2B E A0 AR5 AL
A RYE R FHEAKR LT, LR pHAH R B LM A KS K, F KXW 2 pHA D FHAKRE®, @i
KO A= 7 B3 AT K AL, HE KX IS @ pH AR 5 £ 3% 5k o & b AR K (L3R A AUR =-0.709%* , p<0.01) . L3 H 2
(r=-0.400%* , p<0.01) , £ 3 % B 47 (7=0.628** ,p<0.01)) , & KX\ 5 L Rk 548 %t £ (p>0.05) L4536 1 KK
o T AH SR L IEHAE B0, ek IEFAE B AR K Aok 0 B A T 1IEAESE R -5 T 28K
BRCY B @ RN T

X B iRt F K K pHAR; 25
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BRI N — P B B = M IR , B WK T R 98 7, el 4G 80 A R SRt sl 4 AR E T &
G T TR I () 5 ™02 () ) BBz — 141, pHABLAE Dy 38 B B P AL MR AR SR AR 22—, REOS ELUL R AE 13t
TRARRE , 5 AR T R B AR AE A R S 5 B VI R R ARG Ehmh 256 v 31 ZE AL 459
KR AL ERAE Y RS 2 R AR ik . 76 B P R R YR KR B HE K e R K R B R v, “ DL
RN BT IR RE AT AR BEAR DX IR P 3800 AR VR B R R IZ AT BUAR K, I H 2t jl ™ B /K BRRTR 9% , L 20 A%
H R KA R IE AR ARG Gt B R R E L, 5655 B AEUIGE A BT A PELSR SR AR Y T Sh i s B )
“OOHENE KB ILAE R AR ST T . 2% DAL S 0 AR Bt HE /K 56 AR 2ORT 3 3 HE 1 KR 6
T T B, 3 2 A 2 35 T AN B9 38 pH B A 38 9% 43 2[RI R 55 2, 3R 5 SR A AN [7) 4 P A 5
NROIEEE RO, DA A R b Y v EE RN 35 R B R R A — e R R AR
1 MR5REE
1.1 X3 R

TRIE AL F B V624 1w T & P ELAR A B R AT o % X IR IR R IR SR X I R RN
472.97 mm, 7—9 H [ W & 5 44 W E T 49% , 4F 7 K & 1 000~1 300 mm, JG A5 #1225 d, F AR
13.4 C, EZEHEIR41.8 C, &FTRICAIR-22 C,F KM EEHRS & B8 518.6~535.0 kl/em®s
1.2 I HE&IT

KR5S FH AT HE KRS B T 2009 45, AL T i Y 3 SR A JE AR B0 5 B KR 56 AT HE K RS B R <

stk B HA:2017-03-24
ELTH - Pt E B ADH BRI H (2016KCT-23)
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%17923.0 mx1.5 mx2.0 mCKex 58 x ), FAA SR RS TR 45 W) 2K P B e 56 2 B A 458 25 K it (HEZK )
ARG A8, 1 s . KRS ARz [ 4 ARG T, B 1k 3B K N KR . A BRAIER G 45 A2
BBl A= AR 7K 43 52 ), 56 DT ) 58 T SR FH VR % - % 87 K R S 77 /K A B o 5 /K AR Je et 7 K v B RN R
K SRR AT RALI 7 3, KL 8 SR AR FFAE 50 em 7247, R /K AR 5 358 2 18] () 5k BV i 4 ) 3 B 4y 138
F s HEK BRI H R FH R /K I8 — e BAHE/K 1 75 3K, 5 HHE H HEZK I N AR K, R 7K A 5 338 18] s e /6
Hezk ek, H & K5 HEKRES AR BT K =AM E], /N4 E N 40000 T 2015 4F 12 A .2016 £ 3 H (4 ik

= Nk

ATHEWE , VEWE 42124 50,50 F1125 mm.,

Nt R ERL T ML % s
=1 /, ] /,' Hxe ] ,’I ] /l
/ < 4-"/ +
' 2R
=N Sr¥uia " }%’} *RAEE E 2
— — T #®
g e 4 <+ #* ::_:- i <+ «—
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P TP FRENREAKE SHEBHH FRERFELSR
() &Kk H (b HE7K 5

Bl EAK5HKREE LS ESTER

RIS 3k B g yH e X AR T, A3 B BE 30~40 ecm B 0~200 cm iR BRI R0 1. LR TR VAR X
T AL 67 (5 mm) R AR 2 BIE S E R A 2t S A, TR E A 1 S R L
JRJF 7 0N 0.70% , 4% 3 5N 0.77%, pH AR M 9.33, CLUJF i 43 0 0.37% , HCO, J5it #4320 0.08% », SO. it 2 43
HH0.06%".
1.3 #mRESHERNE

2016 4 6 AR A /NZ IR LLIG » 5 HE KRS0 HE K - BUKHERR , & /KRG & KRN 50 em 247
I3 B AE B B 56 F % 3 AN SR FE A5, B 4 R E 0~200 em 3 (0~10. 10~20.20~30.30~50.50~70.
70~100,100~150150~200 cm) , W& FEAR T H £ 24 pHAE  HIE S KE TR R 28 GET
FRIUER) AL CRES IR A 20 % (ILIRGE B0 B RUH & CRIE 6 REVED A 242 CBHER T
SR . HdE R SPSS11.0 #4788 437 .
2 HEREHH

2.1 BE7KHEKIRLE H 1% pHE 5 T
FHEE 1A, B /KA E6 T 4% 4 2 3 pHAE 4 8.7+0.1~9.4+0. 1, HE /K5 %+ 2 3 pHE  8.8+0.1~
9.4+0.0, 75 Z /TR, & /KL H 0~50 cm T35 50~200 cm [ 135 pH {8 2 57 4 0 3, i HE /K356 H
0~20 cm 3% pH{H 5 20~200 cm T35k 2RI B 1 22 etk . 45 SRR & /K50 H R #h RO B HEK
S H AR W3 .
1 KRR ® 2 pHAA S 1L

AR50 LR fem pHE 5% LR B /em pH1E
0~10 8.8%0.1a 0~10 8.8%0.1a
10~20 8.7%0.1a 10~20 8.8+£0.0a
20~30 8.9+0.2a 20~30 8.9%0.1b

KR 30~50 9.140.2ab HEK R 30~50 9.140.0c
50~70 9.1£0.1b 50~70 9.340.0d
70~100 9.3£0.1bc 70~100 9.4+0.0de
100~150 9.4+0.1c 100~150 9.4+0.0e
150~200 9.4+0.1c 150~200 9.440.0f

o HUERMTKT p <0.05.

22 HIEFSRA

HR 2 2 CBR - i i 3890 J2 97 0 B R 41 D R, 5 /KR E6: FH 3R 2 A WL =40 50208 0.50%
I o - A3 R P (1 08 o v AR AR 5 B MR Ak 33 WL BT 43 50 0.23% s TR E AR IIEL140.69 g/kg, 150~
200 cm Ab 34 BT T 43 BN 0.62 g/kg s BE 5 T IR FE 3G I, 38 AR FR 4 o, 2 A5 A T
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#4229 mg/kg; T A RBEE T 70 A T 0~20 em Ak, 2975 58.35 g/kg, 20 em DA R 3 v i A RO 2y
$0°8 6.04 mg/kgo HEAKARIE HH F 498 3% 20 LU f 20 208 5.25 g/kg, WG T 3EER 3G 0, 38 ML &
I3 BUFRAR , 150~200 cm 4k 3576 HLFUR B2 50 2.66 g/kg: %2 HIE4 B B0N 0.77 gkg, W5 R E
B0 TE B 35 AR Ak s 3R 2 R N 210 mg/kg , B 3T E A 0T 39 00 150~200 cm Ak 355
AR B2 BN 240 mg/kg s IR E A R 9 41.22 mg/kg, I 0B E A 4E 0~20 em () 13
H1,20 em BAR 358 iR R0 IR 5 B UK T 7 mg/kg

BKHEAKK: B 3R R E A BE S LER 2. R 2 WA, B KK A OR [FIR B R WL A
FRECR 28%~38% , A1 T H AR R RIS AR S 2 ] 5 A U 7 R AN 5%~ 10%, J& T 5578 5k s - 38l a0 A
T R 10%~12%, J& T 9578 5tk s RIEA AL 7 RECK T 100%, J& T3 e itk o HEZK 50 H A AN [A) 7R
FE R HUR A 7 RECN 24%~31%, /- T 5548 S fi AR e 2 ] 508 7 R E0CN 5%~ 18%, M T 8578 5
PR P A S i 2 () 5 SR AR S R BN 9%~ 13%, A T AR 25 AR S R g AR S 22 [) 5 3 20 A S R 5L
KT 98%, J& T 58 57 1

&2 EHEASRAFEEE G AR

R H Eiztan FE R FE L SPEEERE AR A5 REL
1 8 0.36+0.11 2.18~4.84 30%
AHUTE % 2 8 2.67+1.02 1.08~4.75 38%
3 8 4.33+1.21 2.30~5.72 28%
1 8 0.62+0.06 0.53~0.70 10%
ERFE Y (g-kgh 2 8 0.61+0.05 0.55~0.69 7%
L 3 8 0.62+0.03 0.59~0.67 5%
F K5
1 8 201424 176~239 12%
TR 5 534U (mg - kgD 2 8 203+19 186~229 10%
3 8 195420 172~219 10%
1 8 7.2+7.4 2.1~24.4 102%
1 RO IR 435U (mg - kg™ 2 8 10.4+10.8 2.8~32.9 104%
3 8 19.4+39.9 1.9~117.7 205%
1 8 0.32+0.089 2.29~4.86 28%
AHUTE % 2 8 3.59+0.88 2.27~4.88 24%
3 8 3.93+1.21 3.02~6.58 31%
1 8 0.60+£0.04 0.57~0.68 6%
SRR HY (g kg 2 8 0.63+0.03 0.59~0.67 5%
HE I 3 8 0.66+0.12 0.59~0.94 18%
1 8 19918 176~229 9%
TR T 0 AU (mg - kgD 2 8 205+19 172~226 9%
3 8 218427 182~265 13%
1 8 8.5+8.4 3.0~26.2 98%
B RO IR 55U (mg - kg™ 2 8 5.7+6.7 1.3~22 117%
3 8 19.2427.7 4.4~852 144%
3 FRHKRREEpHIA L LA MK LR
iR 50 H EzE pH{H HHLR o Vel A R
pH{H 1.000
AHR -0.053 1.000
7K e 0.264 -0.275 1.000
il 0.239 0.053 0.526%* 1.000
A R -0.091 0.203 0.235 0.134 1.000
pH 1.000
AP -0.709%* 1.000
HErKAR 5 H £ 0.168 -0.345% 1.000
TR 0.628%** -0.475%* 0.128 1.000
3 -0.400%* 0.242 0.163 -0.007 1.000

o HREHIRIKT p <0.05: *RFEAH KK p <0.016
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23 pHEESTEFTHEXMS

EKHEKIRLE 3 pHAE 5 3SR M S Mg SR L2 3. iR 3 AT 40, B /KR H b, L3 pHAE
5B HUE (=-0.053, p>0.05) . &% (1=0.246, p>0.05) EZUH (7=0.239, p>0.05) . F 2 (7=-0.091, p>0.05) %%
Z R R ULIALE & KRG A, T3 pHAE S HIEFR > 2 (M0 RELTS . W3 3 a5, HE7K 58
Hh 3 pHAE 5 F ML =-0.709%*, p<0.01) « -3 H 08 (=-0.400%* , p<0.01) 2 [ 3] AL B E AR KR,
55 LI (=0.628**, p<0.01) 2T FE IEAHK KR, TEpHAE LIEAKG=0.168,p>0.05) T i F #H
KK R UALEHEKRYS H b, 35 pH {4 5 -3 97 70 M S PR
2.4 pHEXNTIEF S EMMAIER S S

X & KRS H 458 pH BRI 37 23 o 5 2 5000 [0 V51 20 v i B, 358G Lo R A Ak ol 7 51 32 A% B 1 o R o
PB4 N EKRLS HZ 0 AR RO . FH3 4 v] 40, 383255 [ A 40 B 3R 15 2 AR AR, LR i gl — 1)
FARREUR N 0.872, KT A — G AHIC R EL, BT DL N s FEAEAY . 25 7K F i [0 U9 2R 250 2 G 1 A 0 485
RWES, MNRSTLLE W, @ E 8 B35 2 AR, B8 — 1 [ 5 77 72 4 : y=9.309-3048 Lx,+
0.0100x; (p AR pH AE , x2 Fl v 73 AR R T e A = A W E MED , I e & L A & ATy B PAE Y
40.000, /NF0.001 , 36 B I (B YA 36 HA JE 5 w135 1 o FH T 0, 78 B KRR H v, - 4 A R A
BEE I pH AR HA . XHEAKIRLS H 4358 pH AH 5 37 5 i & 20 2R E 2 A R B, 380 SOl 78 5| 148
ISP AIBR , K 6 AHEACGRES HZ 8 MBS . B3R 6 nT AN, 3@ Z 0 A AT 3R 3 MR, Hoh 2E
SRR R AR S R BUR N 0.944, K TR — FIAR RS — () 5 A 5¢ R AL AT LI O B AR . HEZK 36
i 150 9 2R 28 L e R B 2 R AR 70 I 3B A [al A R] 3R A5 3 AR, o R = A5 9 [ 3 7 2N - y=8.944-
0.267x,+1.041x,+0.002x; (y ARZE pH AR 15 X252 70 ARG LA AL A SRR B0 1D , HIA LR A%
TH RN B ) P AE 43514 0.000.,0.049.0.033, 29 /N T 0.050, Ui B H B G 56 A e s B & k. dtkmr s,
TEHEZKBREE A, RIA N A %0 DA B A5 B #8138 pHABLAF G

R4 FREY eI

HE R R FRIE YE 75 PRI i TR ) b 1 22
- 0.672* 0.452 0.427 0.21093
- 0.872" 0.760 0.737 0.142 87

VE a O CB R0 , HECE s b. TR : GBI, 80, 4L
k5 FRAEBHDERKAL AEIELER

eit) AeAriE b R B FrifEiR 2 PRtk % 4 Beta t P
B (Constant) 7.267 0.430 16.917 0.000
T 0.009 0.002 0.672 4.260 0.000
(Constant) 9.309 0.489 19.028 0.000
= T 0.010 0.001 0.708 6.612 0.000
Ecl -3.481 0.670 -0.556 -5.192 0.000

AR pHH.
k6 HAKZ D @ AR A

Bl R R REIEE R 2 B TN L ) s 12 22
- 0.883¢ 0.780 0.770 0.123 20
= 0.931° 0.867 0.854 0.098 19
= 0.944° 0.891 0.874 0.091 17

VE o BN CEED , AHUR b, T : CEED , AT HUR, T . TN : CB 80 , AT HUR , T30, A
A7 HEKRRIBEREERBR L AR

R JERREL R B PR 2 FrifEfk 2 %1 Beta t P
B (Constant) 9.956 0.095 105.240 0.000
HHUR -0.226 0.026 -0.883 -8.839 0.000
(Constant) 9.105 0.243 37.542 0.000
= HHUR -0.197 0.022 -0.771 -9.049 0.000
A A 0.004 0.001 0315 3.693 0.001
(Constant) 8.944 0.238 37.586 0.000
. HHUR -0.267 0.039 -1.046 -6.812 0.000
- JE A 0.002 0.001 0213 2.284 0.033
) 1.041 0.499 0.299 2.087 0.049

7E ASEE: pHAA.
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3 4% iR

+HIEpHE S HIEFR DA RER B E YR, A7t , HKRE pHE 5 H A MR GRS H
R S AR ARk B 5 2 M O, X 5 DL I FE 458 — 8. BT IZ 5 BIA 43 M 1 5 3R 15 HE AR 6 - 3%
pH A 5 18 55 3 5 B4 B0 6 2R A :=8.944-0.267x,+1.04 1or,+0.0020xs Gy <3021 23 1 9 338 HLBE L 3385 2%
BRT H 3 A N TR O , BT DA BEE LT E A 45 pH I35 mg BRI, 1X 5 FIEECT R g R —8G -
US| A UBE pH B B 3G AN, 55 BRI BESE RO A AE R — 8. Ehm I B s FE ST B 11
HE T RS R AR, BRI AT T B U R B 158 B  R A T ) BS T AS H
PR o A& G K BE 3R B T R E N K, A 358 o 25 FICIRAS 1K 3R 70 Vi T /K b BEAE K 23 () R sl 2
HIZIAHK RGHEE R X, 55 vh e AR 2,

BIKAME T pHAE S 13970 2 0 B AR Se Ve AN SB35, 1 1) 338 /K o R 97 43 34 B8 28 v T HE KRG
XEEFEEE I AL R EEKFMT, BT 3 /K5 H 32 BRI & KK AL KA & 2h i
Ak DA B K A 5 R AT 338 6 43 () B 2 T A 5ok R R 438 S I N e ER T B A K VR DA Rt R KA AR
1, B KV IR B AE 2 IR AE B AR AN, 24 KV A KA B KR B b B s AR & b v, I BB,
FEK SR et R rp BB S A R R Sh . RS RE v, oA T AR B Oy 1) b RS RIS I A
BB S AT T R E IR AR AL, 45 R R RS SR B A B AP IR B K T E AR
(F AL X AR FL 45 A — 80 EE T RE R BUNTE B K F FEINEEHA—.

HEAKFIE 7K 56 HH 25 B B 1K 2R B - 338 (1) pHAE, X 2h B th - 338 35 B BT I va BRACR  (HR 7EHE /K IS
A, 35857 50 5 pHAE B35 A0 G, 10 B B A 438 pH A 1) FRAIC , 83897 0 i Bk T E B K64 K,
SF I HH [B] 7K 23 AR 23 S5 v T HEK SR A, o = R B, FlE KRS 4 /22 S B O 8 822.25 kg/hm?, & 7K
IS H S BR = 8N 9 079.65 kg/hm?, 3 — P50 UE 1 & 7K 50 HE 6 SR 0 B4R I ROR (R X T 897
G BRI TE A AT, B = AR I BE SCHE, 724 J5 BRI T R, IR NIE TR R BICRE R 1 v 2 56 el
HIFEAHLER , o 39K 43 5 £ 5040 A I8 R U AN 338 5 = A 0 W O 7
4 2 it

DHEZKFIE /K AL R e B AIR R )= 3% pHAE , HE/K A& /K b B 5 3% )2 1388 (0~ 10 em) pH {E 3B 1K 51/ 8.8
KA B2 B KR K H 0~50 em 3% pH H 5 50~200 cm -3 % 53 8 2, 1 HE KR 36 H 0~20 em H3E 5
20~200 cm 3% pH At L4 R I H 1535 10 22 e 1, Ui BH 5 /K AR B 1 1 2R 8RR T HEZK b 3L

2) MR AH S 43 B R 0, 6 IR B ik AR A, B KRG B 3 pH {E 5 A HLIE (7=-0.053, p>0.05) . &% (=
0.246,p>0.05) IR (7=0.239, p>0.05) . A 25 f (=-0.091,p>0.05) 25 2 8] [) % R A2, T pHE 5+
%4 Z IR AH PR S5 o HE/K NS H 4 38 pHE 5 A L (7=-0.709**, p<0.01) | - 58 &4 B (=-0.400%**,
p<0.01) 2 [B] ) B W 3 3 M 2606 &R, 5 33853 25080 (5=0.628**, p<0.01) A% i 2% IE A5 % &, HEK IR 1
3 pHAE 5 IR IR AH SRR . R WIHEK AL P 2 T B3 5% 7y BEHE KR 2% T 85 /K AL B R % A7 R £/
B 3R o & AR T R EE RIS T SR+ 3 R oy
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Spatiotemporal Distribution of pH and Its Relationship with Nutrients in
Saline-alkali Soils During the Stages of Water Storage and Water Drainage

LI Gang"**, LU Nan"***, ZHU Daiwen"**
(1. Shaanxi Provincial Land and Engineering Construction Group Co., Ltd., Xi’an 710075, China; 2.Institute of Land
Engineering and Technology, Shaanxi Provincial Land Engineering Construction Group Co., Ltd., Xi’an 710075, China;
3. Key Laboratory of Degraded and Unused Land Consolidation Engineering, the Ministry of Land and Resources of China,
Xi’an 710075, China; 4.Shaanxi Provincial Land Consolidation Engineering Technology Research Center, Xi’an 710075, China)

Abstract: [Objective] Soil pH affects many biotic and abiotic processes and in this paper we investigated its spa-
tiotemporal distribution and relationship with nutrients in saline and alkaline soil during stages of water storage
and water drainage.[lMethod] Soil samples were taken from different locations in a field under water storage state
and water drainage state; the pH, the content of organic matter, total nitrogen, available potassium and available
phosphorus in 0~200 ¢m soil were analysed. [Result] Along with field measurement, the results showed that un-
der both water storage and water drainage stages, the soil pH was in the range that did not have detrimental impact
on plan growth. The mean soil pH during water storage period was lower than that during drainage period due to
the decrease in oxygen. Correlation analysis and stepwise regression analysis revealed that the pH was linearly cor-
related with soil nutrients in the drainage period: correlated to soil organic matter with 7=-0.709** and p<0.01, cor-
related to available phosphorus with 7=-0.400** and p<0.01, correlated to available potassium with =0.628** and
p<0.01. During water storage period, in contrast, the relationship between pH and the nutrients was insignificant
(p>0.05). [Conclusion] Water storage could effectively reduce salt content in the tillage layer, accelerating salt
leaching, and saving the water and nutrients in subsoil horizon for plants to use. As such, it improved soil quality
and efficacy of remediating saline and alkaline soils.

Key words: saline-alkali soil; water storage; drainage; pH value; soil nutrients
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